We tested the novel hypothesis that maternal antiviral immunity may be stimulated or augmented by the presence of commensal bacteria in pregnancy. We have shown for the first time that germ-free dams and their pups are more susceptible to ZIKV infection and CZS, suggesting the mitigating potential of commensal bacteria in congenital viral infections.
Fetal membrane exosome profiling in vitro reveals distinct pathways induced by infection and inflammation
OBJECTIVE: Fetal inflammatory response to infectious and noninfectious challenges contribute to spontaneous preterm birth and pPROM. We have previously shown that fetal inflammatory signals can be propagated from fetal to maternal blood (biomarker) and tissues to initiate labor (function) via exosomes. Exosomes cargo reflects the functional state of their origin cell. In this study, differential expression of proteomic exosome cargo derived from human fetal membrane explants (FME) exposed to inflammatory and infectious stimuli was determined to understand the pathophysiologic state of fetal cell.
STUDY DESIGN: FME from term, not in labor Cesarean sections were maintained in normal culture conditions (control) or exposed to lipopolysaccharide (LPS 100 ng/mL) or tumor necrosis factor-a (TNF-a 50 ng/mL) as proxies for infection and inflammation, respectively for 48 hours. Exosomes isolated from media by differential centrifugation and size exclusion chromatography were characterized using cryo electron microscopy (morphology), nanoparticle tracking analysis (size and quantity), western blot (markers) and mass spectroscopy (cargo proteins). Differentially expressed proteins were analyzed by Ingenuity Pathway Analysis (IPA) to identify common and unique canonical pathways and biological functions. RESULTS: FME exosomes were round (Fig 1A) and expressed markers CD9, CD63 and CD81 irrespective of treatments (Fig 1B) . Size and quantities were as follows; Control -133nm, 2.42 X 10 10 per mL, LPS -136nm, 2.43 X 10 10 per mL and TNF-a -165nm and 5.05 X 10 10 per mL (Fig 1C) . FME exosomes contained 253 proteins that were common between all three groups, 11 were common between Control & TNF-a and 26 were common between control & LPS ( Fig  1D) . There were no common cargo proteins between LPS and TNFa. We also found 9 unique proteins in control. Both LPS and TNFaupregulated various nonspecific inflammatory pathways; however, differed in cellular biological functions deriving inflammatory markers (Fig 1E) . CONCLUSION: Exosome cargo reflects that infectious and inflammatory risk exposures associated with preterm birth and pPROM produce distinct pathways and biological functions in a cell. Since fetal exosomes can be isolated from maternal plasma (noninvasive liquid biopsy), their cargo analysis can serve as a biomarker for understanding fetal physiologic status during pregnancy.
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